Tissue-specific expression of the uncoupling protein family in streptozotocin-induced diabetic rats.
The vulnerability of streptozotocin (STZ)-induced diabetic rats to cold stress has been established. One of the elements controlling body temperature is thermogenesis, in which uncoupling protein (UCP) is known to play an important role. We have examined UCP2 and UCP3 expressions in brown adipose tissue (BAT), white adipose tissue (WAT), and skeletal muscle (MSL) during the acute and chronic phases of STZ-induced diabetes in rats. The long-term effect and the effect of insulin treatment thereafter were also unexplored previously and are examined in this study. In the acute phase of diabetes (2.5 days after STZ injection), UCP2 gene expression in BAT, WAT, and MSL, and UCP3 expression in the muscle were significantly increased. In the chronic phase of diabetes (21 days after STZ injection), UCP2 and UCP3 expression in the MSL were restored to the control levels without insulin supplementation. UCP2 in BAT and WAT remained high in the chronic phase, whereas UCP3 expression in BAT and WAT, which did not change in the acute phase, was significantly decreased. Insulin supplementation restored UCP2 expression in BAT and WAT, but over-corrected UCP3 in WAT above the control and did not affect UCP3 expression in BAT. Insulin supplementation depressed UCP3 expression in the MSL below control. These results indicate that the effects of STZ-induced diabetes on UCPs gene expression are tissue-specific as well as dependent on the duration of diabetes.